This document describes the methods, shows tabulated data on the composition of the studied filaments and of detrital mineral grains, scanning electron microscope (SEM) images and energydispersive X-ray spectrometer (EDS) spectra of the analyzed material, X-ray diffraction (XRD) patterns and the interpretation of the micro-Raman spectra obtained from isolated filaments (Fig. 3 ).
of the honey-comb structure of the filament walls and the detrital micas (Figs. DR1, DR2, DR3) were measured. Micro-Raman spectra were acquired from the minerals composing the filaments with an integrated micro/macro-Raman LABRAM HRVIS (Horiba Jobin Yvon Instruments) provided by the Interdepartmental Center "G. Scansetti" and by the Compagnia di San Paolo, Torino, Italy; in particular, 35 spectra were collected from the tiny iron sulfide grains observed within them. Excitation lines at 532 nm (solid-state Nd laser and 80 mW of emission power) and 633 nm (HeNe laser and 20 mW of emission power) were used with Edge filters and a grating of 600 grooves/mm. The laser spot size ranged from 2 to 8 µm. One to six accumulations in the time span of 20-60 s were collected for each spectrum and D1, D2 or D3 filters have been alternatively inserted. Calibration was performed using the 520.6 cm −1 Si band. The Raman spectrum from the gypsum hosting the filaments shows the typical strong peaks of the (SO 4 2-) vibrations at 1008, 494
and 414 cm -1 (Frezzotti et al., 2011) (Fig. 3) . Spectra obtained from the filaments are overlain by sulfate ions peaks. A spectrum obtained for an opaque crystal enclosed in a filament is representative of pyrite (Fig. 3) . The strong peak at 340 cm −1 is due to S displacement perpendicular to the (S 2 2− ) dimer axis (E g ); the peak at 376 cm −1 is due to stretching vibration of the (S 2 2− ) dimer in phase throughout the crystal (A g ), whereas the weaker band at 426 cm −1 , only locally observed, is due to various vibrational and stretching vibrations or to their combinations (T g ) (Blanchard et al., 2005; Toniazzo et al., 1999) . The Raman shift of these bands increases consistently with increasing pressure (Mori and Takahashi, 1987; Blanchard et al., 2005) . The habit of pyrite crystals and the low values of the corresponding Raman shift indicate their diagenetic rather than detrital source.
Another spectrum obtained from an opaque crystal enclosed in a filament is typified by a broad band at 470 cm −1 (Fig. 3) . The low Raman shift and the absence of other peaks exclude the presence of elemental sulfur (S 8 : Pasteris et al., 2001) . Similar bands in the 440 and 480 cm −1 wavelength region (main at 470 cm −1 ) have been attributed to polysulfide (S n 2− ; e.g., Khan et al., 2011) . In particular, a vibration frequency near 465 cm −1 has been attributed to polysulfide, possibly S 3 2− (Toniazzo et al., 1999; Berg et al., 2014) . Other spectra obtained from the filaments are representative of poorly organized (i.e., amorphous) carbonaceous material. These spectra show two strong broad bands centered at about 1365 and 1600 cm -1 , which represent the disordered band (Dband; excitation light source at 532 nm) and the sp2 bonds (i.e., the ordered band, also called Gband) of disordered carbon (Frezzotti et al., 2011) , respectively.
X-ray diffraction (XRD) analyses were performed separately on the isolated filaments by mixing uncrushed specimens with small drops (about 0.5 mm) of a non-drying immersion hydrocarbon based oil for microscopy (type B, code 1248, Cargille Laboratories) and mounting them on a glass capillary. XRD patterns (Fig. DR 4) were collected using an Oxford Diffraction Table DR1 : Mg, Al, Si, K and Fe content of the honey-comb structure composing the filament wall and of detrital mica grains. P.S: petrographic section; I.F.: isolated filament 
